The influence of social and biologic factors on sudden infant death was studied in a large Chinese population. Data from all birth certificates in Taiwan from 1988 to 1992 were merged with death certificate data for postneonatal deaths from sudden infant death syndrome and suffocation. The Cox's proportional hazard model was used to compute multivariate adjusted relative risk estimates and 95% confidence intervals. Age difference of parents of more than 10 years was associated with a relative risk (RR) of 1.8 (multivariate adjusted, 95% confidence interval (Cl) 1.3-2.3). Better than elementary education for the father was protective (adjusted RR 0.8, 95% Cl 0.7-1.0, p < 0.05), and college education of the mother elevated the risk (adjusted RR 1.2, 95% Cl 1.0-1.4, p < 0.05). Infants born second to fourth had an adjusted RR of 1.7 (95% Cl 1.5-1.9), and infants bom fifth or higher had a RR of 2.3 (95% Cl 1.5-3.4). The multivariate adjusted RR for low birth weight and prematurity were 2.3 (95% Cl 1.9-2.8) and 1.2 (95% Cl 1.0-1.5), respectively. Data from this 5-year cohort in Taiwan emphasize biologic and social variables as important risk factors of sudden infant death in Chinese babies. Am J Epidemiol 1996; 144:1070-3. birth order; birth weight; gestational age; socioeconomic factors; sudden infant death Data from birth certificates for the analysis of infant mortality so far have been available only for specific Linkage areas in western countries (1-3). This study presenting data on a 5-year period in Taiwan is the first on an Asian population. Sudden infant death syndrome (SIDS) was earlier believed to be exceptionally rare among Chinese infants, although recent work on SIDS in Taiwan has established that deaths coded here as suffocation would be coded as SIDS in western countries (4, 5). We have therefore decided to again present SIDS and suffocation data together.
Data from birth certificates for the analysis of infant mortality so far have been available only for specific Linkage areas in western countries (1) (2) (3) . This study presenting data on a 5-year period in Taiwan is the first on an Asian population. Sudden infant death syndrome (SIDS) was earlier believed to be exceptionally rare among Chinese infants, although recent work on SIDS in Taiwan has established that deaths coded here as suffocation would be coded as SIDS in western countries (4, 5) . We have therefore decided to again present SIDS and suffocation data together.
MATERIALS AND METHODS
Data from birth certificates were obtained from the Household Registration Office and merged with data from death certificates from the Taiwan Provincial Center for Vital Statistics in the Department of Health by national identification number, which was successful for 96.7 percent of deaths. All deaths from sudden infant death syndrome (International Classification of Diseases and Causes of Death, Ninth Revision code 798.0) and accidental suffocation (codes E911-E913) who died between 28 and 364 days of age were selected for the study (6) . Causes of death were certified first by a physician and in 60.2 percent additionally by a coroner or forensic specialist. Complete data on all the variables used were available for 97.1 percent of the 1,630,655 babies born in Taiwan between 1988 and 1992, and of 1,323 infants (97 percent of the merged sample) who died from SIDS or suffocation (6) . The following variables were used for the analysis: age difference of the parents, age of the mother, education of the father and the mother, birth weight, duration of gestation (measured from the last menstruation period), birth order, gender, and region. For the crude rates, deaths in each category and for each variable were divided by their corresponding births. The Cox proportional hazard regression model was used in the multivariate analysis of the whole cohort to compute multivariate adjusted relative risk estimates and 95 percent confidence intervals (7) . For the regression analysis, the data were stratified by birth year to adjust for time trends and father's age because of its high correlation with mother's age. We did not include marriage status of the mother in the analysis as most mothers (98 percent) were married.
RESULTS
SIDS and suffocation together accounted for 24.9 percent of all postneonatal deaths in Taiwan during the study period between 1988 and 1992. The age difference of parents and the age of the mother were the most important variables related to the parents of the infant with a relative risk (RR) of 1.8 (multivariate adjusted, 95 percent confidence interval (CI) 1.3-2.3) for an age difference of more than 10 years and RR of 1.7 (multivariate adjusted, 95 percent CI 1.3-2.2) for births to teenage mothers (table 1). As teenage births constitute only 4 percent of the total live births, it appears that the age difference of the parents is more important with an elevated risk of 12 percent for age differences between 3 and 10 years (58 percent of all live births).
Education of the parents was used as the measure of social class. Better than elementary education for thefather was associated with a 16 percent reduction in the relative risk (multivariate-adjusted RR = 0.84, 95 percent CI 0.72-0.98). That finding contrasted with a 22 percent elevation of the relative risk if the mother were college educated (multivariate-adjusted RR = 1.22, 95 percent CI 1.02-1.45). Birth order greater than one was highly associated with elevated mortality from SIDS and suffocation, with children born second to fourth having a relative risk of 1.7 (multivariateadjusted, 95 percent CI 1.5-1.9), and RR = 2.3 (multivariate-adjusted, 95 percent CI 1.5-3.5) for children born fifth or later. Remarkably, 58 percent of the live born infants fall into those categories.
Of the variables related to birth, highest risk was found for low birth weight infants (4.7 percent of live births) after multivariate adjustment (RR = 2.3, 95 percent CI 1.9-2.8), whereas gestational age was of less importance when in the multivariate analysis birth weight and gestational age were entered simultaneously (table 1) . Male infants were at a 21 percent higher risk than girls.
DISCUSSION
The Chinese population of Taiwan has a low prevalence of risk factors for infant mortality that are important in the West, most notably births to mothers who smoke during pregnancy-less than 4 percent of all live births (8)-and births out of wedlock, which constitute 2 percent of live births (9) . The incidence of births with low birth weight (4.7 percent) is also less than in the United States (10) . Other biologic and social risk factors therefore become more important.
The firm tradition of pathologic anatomy in western countries is emphasized in the current definition of SIDS, which requires an autopsy. Consequently, the autopsy rates for SIDS have been increasing to 91 percent in the United States and 83 percent in Norway (2, 3) . Although autopsy prevents the misclassification of known causes under SIDS (7 percent in a recent study), it may also introduce misclassification of SIDS under known causes (2, 11) . A review of postneonatal deaths in Norway indicates that the increase of autopsy rates eliminated the diagnosis of suffocation but caused 10 percent of SIDS to be misclassified under known causes of death when the autopsy findings were not sufficient to explain death (2) . In Taiwan, autopsies are performed only when the forensic case investigation cannot exclude infanticide. The resulting misclassification of known causes of death is likely to be undifferential in regard to exposure, so any introduced bias is toward the null. Also the magnitude of misclassification of explained causes under SIDS through lack of autopsy may be smaller than the misclassification of SIDS under known causes in situations of high autopsy rates (2, 11) .
Young maternal age has been described as a risk factor for low birth weight and prematurity (12, 13) . In this study, the risk remains elevated after controlling for those variables plus birth order, parental background, and regional differences. This suggests that other factors, possibly infant care patterns, are responsible for the adverse effect of young maternal age on SIDS. The risk shown for high age difference of parents is a new finding; it may indicate a low socioeconomic status of the parents, hi the category of high age difference, Chinese husbands were older than their wives, and these men of lower social class tend to marry later for economic reasons and then marry young women of a matching socioeconomic class (14) .
The association of birth order with infant mortality has been reported before (1, 2, 12) . The high risk as found in Taiwan may be due to variations in infant care patterns. First born babies may receive more attention and qualified care and may be left alone for shorter time periods (8, 15) , factors recently taken up in SIDS research. The surprisingly elevated risk for college educated mothers appears to be unrelated to social class, as the three other measures reflecting social status in this study (father's education, teenage mother, and parental age difference) point in the opposite direction. Higher educated mothers are more likely to take up paid work after child birth and do so earlier in Taiwan than in other countries (8, 9) . The labor participation rate of mothers with children younger than 6 years is 35 percent for women with elementary education, 40 percent for women with senior high school education, and 70 percent for college educated mothers (9) . As there is no provision for maternity leave, Taiwanese mothers who rejoin the work force do so within 4-6 weeks of birth, just before the peak age of SIDS. Infant care is then ceded to the grandmothers, babysitters, and day care centers, practices that have been found to elevate the risk of SIDS (8) . Thus the advantage that higher education and social class of the mother normally impart for child survival appears to be negated by the high work force participation of these mothers.
The lower SIDS and suffocation mortality in unpolluted and warmer regions, which remains unchanged after adjustment for variables related to the parents and birth, confirms findings from an earlier study Unking air pollution and cool environmental temperature with SIDS (5).
